Background of the Invention 
Cross-Reference to Related Applications 

This application claims the benefit of copending U.S, Provisional Application Serial No. 
60/257,236, Filed December 22, 2000. 
Field of tite Invention 

This invention relates to the pulling of cable under load, typically in pipe bursting or breaking 
and/or pulling operations beneath a barrier such as a road, railroad track, p9)eline or the like, when 
trenching is not feasible and more particular^, to a cable-pulling apparatus and method of operation. 
It has surprisingly been foimd that the apparatus described and claimed in my U.S. Patent no. 
6,129,486, which issued on October 10, 2000, can be adapted from pulling and pushing rods, to 
pulling cable. The problem encountered in direct application of the rod gripping mechanism described 
in the patent is damage to the cable by the teeth in the spring-loaded wedge element. This problem 
was solved by careMy choosing the length and internal bore of one or more sets of wedge segments 
in proportion to the cable diameter and, in preferred circumstances, using a pair of in-line cable 
gripping and pulling devices. The cable-puUing apparatus typically includes at least one and 
preferably two, spring-loaded wedges sized for receiving a cable of proportional diameter to be 
deptoyed and pulled. The wedge segments selectively engage and release the cable without 
significant cable damage, responsive to operatbn of one or more cable-puUing apparatus. A single 
spring-loaded wedge cable-gripping device canbe utilized in association with a winch for keeping the 
cable taut during each successive cable pulling and gripping sequence. Each cable-pulling apparatus 
is typically hydrauficafly operated to incremental^ advance tihera^ 

or wedges in any pulling operation under load, and typically where the load must be deployed through 
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the terrain beneath a barrier, responsive to engagement and release of the wedge segments with the 
cable inside the spring-operated wedge housing. 

One of the problems realized in the laying of pipelii^s and piping of relatively small diameter 
is that of access under barriers such as highways, railroad tracks, existing p^lines, runways and the 
like, where trenching is not feasible or practical. Various apparatus have been designed to effect 
extension of cables, pipe or rods through such terrain beneath these barriers. Patents of interest in 
this regard include U.S. pat nos. 2,939,739; 3,787,950; 4,030,183; ^ 
and 2,889,135. 

It is an object of this invention to provkie a new and in?)roved cable-pulling apparatus for 
pulling a cable and an attached work load, typkally over tte terrain or through tl^ terrain beneath 
a barrier. 

Another object of the invention is to iM-ovide a new and in^roved cable-pulling apparatus 
which may be characterized by a spring-loaded wedge device or devices that may be positioned in one 
or nK>re cable-pullii^ apparatus to sequentially and incrementallbj/^inillfhe cable and a work load such 
as a pipe-bursting tool and/or a pipe or pipes over or through the terrain, typically beneath a barrier, 
responsive to operation of the cable-pulling apparatus. 

Still another object of the invention is to provide a cable pulling apparatus for pulling a work 
load attached to a cable, including at least om cable-puUing device for engaging the cable, which 
cable-pulling device each inchides at least one cable-pulling member fitted with a cable-gripping 
element for puUmg the cable and the workload. 



j^ummar y of the Invention 

These and other objects of tte invention are provWed in a cable pulling apparatus for pulling 

a work load attached to a cable, including at least one cable-pulling device for eng^ing the cable. 

The cable-puUing device or devices each includes at least one cabte-pulling nKimber fitted with a 

cable-gripping element for pulling the cable and the workload. 

Brief Description of the Drawings 

The invention will be better understood by reference to the accompanying drawings wherein: 
FIGURE 1 is a perspective view of a preferred embodiment of the cable-pulling ^paratus, 

including a single spring-loaded wedge and cooperating cable-puUing apparatus, with a pxiU cable 

wound on a spool or reel fitted with a winch and connoted to a pipe-bursting appamtm, the cable- 

pulling apparatus positioned for pulling the pipe-bursting apparatus through a damaged pipe in the 

ground; 

FIGURE 1 A is a top view of the spring-loaded wedge and cable-pulling apparatus illustrated 
inFIGURE 1, with tte cable-puffing apparatus pistons in extemiedconfigura^ 

FIGURE 2 is a top view, partially in section, of the spring-loaded wedge and cable- pulling 
apparatus illustrated in FIGURE 1, with the cable-puUing apparatus pistons in retracted, pulling 
configuration; 

FIGURE 3 is a side view of the spring-operated wedge seated in one of a pair of carriage arms 
of tte cable-puffing apparatus illustrated in FIGURES 1 A and 2; 

FIGURE 4 is a schematic diagram illustrating the spring-operated wedge and cabk-puUing 
apparatus in puffing configuration located on one side of a road; 

FIGURE 5 is a schematic view illustrating the spring-operated wedge and cable-puffing 
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apparatus in pulling configuration located on the opposite side of the road; 

FIGURE 6 is a top view of the spring-operated wedge in asserabted configuration for 
mounting in a cable-pulling tame or driving £q)paratus; 

FIGURE 7 is a front view of the spring-operated wedge illustrated in FIGURE 6; 

FIGURE 8 is a rear view of the spring-operated wedge illustrated in FIGURES 6 and 7; 

FIGURE 9 is an exploded sectional view of the spring-operated wedge illustrated in 
nGURES6-8; 

FIGURE 10 is a sectional view taken along line 10-10 in FIGURE 6, more particularly 
illustrating the internal spring-operated wedge in released configuration, with a spring con^ressed 
to fecilitate return of the wedge elements to the cable-engaging positioned witfadnthe ^oing-operated 

wedge; 

FIGURE 11 is a sectional vfew, als» taken along 10-10 of the sprii^-operated wedge 
illustrated in FIGURE 6, more particularfy fllustrating the engagement of the internal wedge elements 
with the cable and the intmial spsiog in relaxed configuration responsive to operation of ^ cable- 
pulling apparatus to puU the cable and a woricstock over or through the ground; 

FIGURE 12 is a sectk>iml view of a typical wedge segment of the wedge illustrated in 
FIGURES 9-11; 

FIGURE 13 is a sectional vfew tdcen atong line 13-13 in FIGURE 14, of a pair of wedge 
segments of the we<^e illustrated in FIGURE 14; 

FIGURE 14 is a top view of the wedge illustrated in FIGURES 9-11, more particularly 
illustrating a pivoting construction of the wedge segments; 

FIGURE 15 is a top view of the wedge ilhistrated in FIGURE 14, illustrating two of the 
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wedge segments pivoted from the third wedge segment; 

FIGURE 16 is a perspective view, partially in section, of an illustrative frame for an 
alternative embodiment of the cable-puUing device or apparatus of this invention; 

FIGURE 17 is an exploded, perspective view, partially in section, of the cable-pulling 
members and wedges of the cable-pulling device ilhistrated in FIGURE 16, more particularly 
illustrating a preferred bolting technique for mounting a pair of in-line cable-gripping and pulling 
members and associated springK)perated wedges on the frame; 

FIGURE 18 is a top view of the cable-puUing device, with a rear cable-gripping and pulling 
member shown in the cable-gripping and pulling configuration and a front cable-gripping and pulling 
member shown in the cable-releasing configuration in typical operation of the apparatus of this 
invention; 

FIGURE 19 is a top view of the cabfe-pulling device ilhistrated in FIGURE 18, with the rear 
cable-gripping and pulling member shown in the cable-releasing configuration and the front cable- 
gripping and pulling member shown in the cable-gripping configuration in typical operation of the 
apparatus; 

FIGURE 20 is a perspective view of cable-gr5)ping and pulling conaponents of the cable- 
pulling device or a{^aratus; 

FIGURE 21 is a sectional view, taken along section line 21-21 in FIGURE 20, of the cable- 
gripping and pulling members; 

FIGURE 22 is a sectional view, taken along section line 22-22 in FIGURE 20, of the cable- 
gppping and pulling members; 

FIGURE 23 is a longitudinal sectional view of a cable-gripping element of each front and rear 
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cable-griK>mg and pulling member set, more particularly illustrating the spring and wedge-operated 
cable-grq)ping element in ibe cable-gripping configuration in operation of flie apparatus; aod 

FIGURE 24 is a longitudinal sectional view of the cable-grilling element of each front and 
rear cable-grqjping and pulling member set, more partknilartir Ohistrating the spring and wedge- 
opeiated cable-grq>ping element in the cable-release configuration in operation of the ^aratus; 
Description of the Preferred Embodiments 

Referring initially to FIGURES 1 -5 of the drawii^ in a first prefered embodiment, the cable- 
pvH&ag ^)paratus of this invention is generally illustrated by reference numraal 1 . The cable-pulling 
apparatus 1 is characterized by a spring-operated wedge 2, typically mounted in a cable-pulling 
appar^us 30, with a cable 8 of selected diameter, typicalfy wound on a reel 42, extending through 
the spring-loaded wedge 2 and firom each end of the frame 39 of the driving apparatus 30. The reel 
42 may be equipped with a winch 46 for purposes which will be hodnafier described. It will be 
appreciated by those skilled in the art that the sgpring-operated wedge 2 of this invention can be used 
with ai^ aze cable 8 and any pmpetfy designated cable-pulling ^patatus 30, the cable-puUing 
^aratus 30 illustrated in the drawing beii^ specifically designed to receive and mount the spring- 
operated wedge 2 in puffing configuratbn, as hereinafter fiirther described. Accordingly, as 
illustrated in FIGURES 1, 4 and 5, the pulling ^paratus 30 and the mounted spring-operated or 
loaded wedge 2 can be positioned as ilhjstrated to pull the cable 8 and a workstock or work bad such 
as a pipe-hirsting device or head 43 and/or a pipe through the ground or terrain 40 beneath a barrier 
such as a road 41 , as hereimfrer described. 

Referring again to FIGURES 1-5 of the drawings during a woikstock or work toad pulling 
operation, the cable 8 and toad are extended through or over the terrain 40, typically beneath the 
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barrier or road 41, by extending and retracting a pair of cylinder pistons 35, seated in respective 
parallel, double-action hydraulic cylinders 34 and connected to the carriage arms 33, respectively, 
typically operated in cooperation with a winch 46, mounted on the reel 42, illustrated in FIGURE 1 . 
Accordingly, the cable 8 can be pulled through or over the terrain 40, whether the frame 39 is tocated 
on the ri^ or left-hand side of the terrain 40 (FIGURES 4 and 5) and a pqje or other workstock or 
toad, such as a truck or other vehicle in a ditch or the like, attached to the aid of the cable 8, can be 
similarly pulled through or over the terrain 40, as desired, as the cable 8 is tensioned by the winch 46. 
The extension and retractton of the cylinder pistons 35 from and into the hydraulic cylinders 34 is 
efifected by operation of a valve 36, controlled by manq)ulatk)n of a control lever 38, which causes 
hydrauBc fluid to flow from a tank (not ilhjstrated) througji the hoses 37 and the vah^e 36, to operate 
the hydraulic cylinders 34, according to the knowledge of those skilled in the art. A storage tank or 
vessel and associated hoses and fittings (not ilhistrated) for the hydraulk fluid may be typwaUy 
provided on a truck or other vehicle (not ilhistrated) along with the reel 42 as desired, for mobile 
operation of the cable-pulling apparatus 1 . 

Referring now to FIGURES 1, 1 A, 2, 9 and 12-15 of the drawings, the spring-operated 
wedge 2 is designed to removably eogage the pulling appsxatas 30 by means of a mount plate 15, 
having outwardly-extending mount plate flanges 15a, for fitting in the carriage slot 32 of the carriage 
3 1 . The mount plate 15 is typically welded by means of welds 26 to a <^]indrical ad^>tor body 10, 
having internal hvf&c ad«q>tor body threads 13 and external upper ad^tor threads 9. A taper bore 
1 1 is provided in the upper end of the adaptor body 10 adjacent to a lower, non-t^red bore 12 and 
near the vppet adaptor body threads 9, for receiving a wedge 16, whfch typically includes an 
articulating assembly of three wedge segments 16a, joined to define a wedge bore 19, as ilhistrated 
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in FIGURE 14. Each wedge segment 16a has multiple angled wedge teeth 18a and a wedge taper 
1 8 that matches the taper bore 1 1 in the adaptor body 10. The wedge bore 19 extends through the 
assembled, articulating wedge segments 16a of proportional size to accommodate a cable 8 of 
selected diameter, as fijrther iUustrated in phantom in FIGURE 9. Circumferential retainer pin slots 
17 are also provided in the top portion of the wedge segments 16a, for purposes which will be 
hereinafter further d^cribed. 

As fiirther ilhistrated in FIGURE 9, a cylindrical male coupling seat 14 is inscribed in the 
interior of the ad^^tor body 10 adjacent to the Iowct adaptor body threads 13 to accommodate the 
top circular edge of a cylindrical male coupling 21, fitted with male coupling threads 22 and also 
having a male covsp^ cable opening 23 to accommodate the cable 8. Accordingly, the male 
coupling 21 defines the rear end of tiie spring-operated wedge 2, as illustrated in FIGURE 8. A pipe 
coupling 4 defines the fi-ont end of the sprmg-operated wedge 2 and closes the adaptor body 10 as 
illustrated in FIGURE 7. The pipe coupling 4 inchides a cover plate 3, typically welded to the top 
end of a cylindrical collar 3a at a weld 26 and includes intmial coupling threads 4a in the collar 3a, 
as illustrated in FIGURE 9. Multq)le hammer flanges 6 are typically radially welded to the collar 3a 
fi)r assembling and disassonbling the pipe coupling 4 on the front or upper eod of the adaptor bo<fy 
10 as the internal pipe coupling threads 4a engage the external upper adaptor body threads 9 of the 
adaptor body 10. A cover plate cable opening 5 is provWed in the cover plate 3 for accomnK)dating 
the cable 8, as fijrther illustrated in FIGURE 9. A coil spring 24 is also provided in the pipe coi5)ling 
4 and encircles the cable 8, with one end of the coil spring 24 typically welded to the cover plate 3 
and the opposite end intermittentfy engaging the top surfece of the wedge 16 durii^ operation of the 
cable-pullmg apparatus 1, as hereinafter described. Accordingly, when the pipe coupling 4 and the 
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male coupling 21 are threadably assembled on the adaptor body 10 the spring-loaded wedge 2 is 
configured as illustrated in FIGURES 6-9 of the drawings. 

Referring nowto FIGURES 12-15 ofthe drawings inapreferred embodiment of the invention 
the wedge segments 16a are assembled in articulating, pivoting Cushion to define the wedge 16 by 
means of a pair of retainer bars 28, ilhistrated in phantom in FIGURE 14 and ^own in FIGURE 15, 
which slidabfy engage the circumferential retainer pin slots 17 provided in the respective wedge 
segmente 16a. Tbs retainer bars 28 are maintained in position in the curved retainer pins stots 17 by 
means of roll pins 29, inserted in roll pin seats 27, that extend through the retainer pin stots 17, as 
ilhistrated in FIGURE 13. Threaded holes 20 are also provided in each of the wedge segments 16a 
as illustrated m FIGURES 12, 14 and 15, for accommodating threaded studs (not iUustrated) and 
removing the wedge segments 16a jfrom the ad^tor body 10. Since only two retainer bars 28 are 
jffovided m adjacent areas ofthe req>ectrve wedge segments 16a, all three wedge segments 16a are 
nwintained in the assembled configuration iUustrated in FIGURE 14 while the wedge 16 is mounted 
in the spring-operated wedge 2, as heretofore described. However, under circumstances v»*ere it is 
desirable to disassemble the wedgQ 16 for cleaning or replacement purposes, the wedge 16 can be first 
removed fiomthe adaptor body 10 by threadii^ the threaded studs (not illustrated) into the threaded 
holes 20 after the pipe coupling 4 is unthreaded firom the upper adj^r body threads 9 ofthe adaptor 
body 10. Two ofthe wedge segments 16a can then be pivoted fi:om the third wedge segment 16a 
on the corresponding roll pins 29 as illustrated in FIGURE 15. Concplete dis^sembly of the wedge 
segments 1 6a can be achieved by driving the roll pins 29 firom the acconq>anying roll pin seats 27 and 
removing the corre^ndii^ retainer bars 28 fix)m the re^wctwe retainer pin slots 17. Tt« respective 
wedge segments 16a are able to "articulate", or pivot inwardfy and outwardly on the retainer bars 28 
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and the roll pins 29 in both the horizontal and vertical planes as the spring-operated wedge 2 is 
viewed in HGURES 10 and 1 1. 

Referring again to FIGURES 1, 1 A, 2, 10 and 11 of the drawings, the caWe-pulling apparatus 
1 embodied in FIGURES 1-15 of this invention is operated as foDows. When the spring-operated 
wedge 2 is mounted in the carriage slot 32 of the carriage 31 ofthe pulling ^jpaiatus 30 as ilhistrated 
in FIGURE 1, a cable 8 of selected diameter is unwound from the reel 42, which is typically fitted 
with a winch 46, and deptoyed through a s|Ming-opCTated wedge 2 of proportional size, as ilh^trated. 
The cable 8 is then attached to a workstock or load such as the nose cap 5 1 on the nose 45 of the 
pipe bursting head 43 , fflustrated in FIGURE 1 , and the cable 8 and bursting head 43 are ready to be 
pulled through the terrain 40 beneath a barrier such as a road 4 1 , as iUustrated in FIGURES 4 and 
5. In each case, pressure is applied to the mount flange 15a of the spring-operated wedge 2 by 
movement of tte carriage 31 through retraction of the <giin<ter pistons 35 into the respective 
hydraulic cylinders 34, as ilhistrated in FIGURE 2. Before this action, the wedge segments 16a 
articulate or pivot mwardly on tte retainer bars 28 and the wedge 1 6 is slidably extended toward the 
male coupling 21 in the taper bore 1 1 ofthe adaptor body 10 by the tension in the coil spring 24, as 
illustrated inHGURE 11. Thistensioninthecoilsprii^24isadjustedbythreadingthep?)ecoupling 
4 on the upper end ofthe adaptor body 10, such that the wedge teeth 18a of the wedge segments 16a 
which define the wedge 16 engage the cable 8 and reanain so engaged upon motion ofthe carriage 
13 and the pulling apparatus 30 in the direction of the arrows in FIGURE 2. Accordingly, 
engagement ofthe wedge teeth 18a with the cable 8 is effected articulation ofthe wedge s^ments 
1 6a inwardfy about the retainer bars 28 as the forward motk)n of the spring-operated wedge 2 begins 
in the direction ofthe arrows illustrated in FIGURES 2 and 1 1 by operation ofthe driving ^paratus 
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30. This action pulls the cable 8 and the pipe bursting head 43 and casing blade 47 incrementally 
through the damaged p^ 83 in the terrain 40 and compressing the coil spring 24 against the wedge 
16. Further man^uktion of the control lever 38 to reverse movement of the carriage 31 and the 
spring-operated wedge 2 extends the cylinder pistons 35 from the l^rdraulic cylinders 34 as illustrated 
in FIGURE 1 A and as the winch 46 k engaged to maintain tension on the cable 8, this action causes 
the wedge teeth 18a to articulate outwardly by s^jplication of spring tension and release or relax from 
engagement with the cable 8 as the spring-oparated wedge 2 moves with the carriage 30 in the 
opposite direction, fiirther as iBustrated in FIGURE 10. The tension in the coil spring 24 forces the 
wedge 16 toward the male coupling 21, causing the wedge teeth 18a to again engage tte cable 8 
when the spring-operated wedge 2 is in the position ilhistrat«i in HG^^ 11, and the procedures 
is repeated, thus incrementally and sequentially pulling the cable 8 and the pipe bursting head 43 
through the damaged p5)e 83 in the terrain 40 and under the road 41, while the hammer 86 tyjacal^ 
intermittently strikes the pipe bursting head 43 and the expander 44 lareaks or bursts the damaged 
p^ 83 . A replacement pipe 80 can be laid in the same tumei as the danced pipe 83, as desired, 
as fiirther illustrated in FIGURE 1 . 

In an alternative prefmed embodiment of the invention, the pullii^ ^paratus 30 can be set 
up in a traoch or depression or in any location on the terrain 40 along which the cable 8 has been 
deployed, for engaging the cable 8 and pulling a work load along the terrain 40. This plication of 
the pulling apparatus 30 is particularfy applicable to pulling vehicles such as heavy trucks from ditches 
or other areas, moving derailed engines and rail cars and the Uke. 

Referring now to FIGURES 16 and 17 of the drawir^, in another preferred embodiment of 
this invention the cable-pulling ^aratus 1 is typically characterized by a typically steel housing 50, 
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havii^ a typically rectangular cable opening in the ends thereof The housing 50 typically mounts a 
j&ont double-action l^draulic cable-pulling member 54 and a substantial^ identical, rear hydraulic 
cable-puUing member 56, as illustrated in FIGURES 16 and 17 and hereinafter described. It will be 
appreciated by those skiUed in the art that the front hydraulic cable-pulKng member 54 and/or the rear 
hydrauUc cable-pulling member 56 of the cable-pulling ^?paratus 1 ofthis invention can be used with 
my properly designed housing frame 52, the housing frame 52 illustrated in FIGURES 16 and 17 of 
the drawings being ^jecifically designed to receive and mount the front cable-pulling member 54 and 
rear cable-pulling member 5 6 in substantial^ aligned relationsh?) with respect to each other in cable- 
pulling configuration, as hereinafter fiirther described. Typically, the housing 50 includes parallel, 
vertical brace members 5 7 on each side of the housing 50, and a pair of horizontal brace members 5 8 
span the end vertical brace members 57 on each side of the housing 50. Mount frame braces 53 are 
typically welded to various structural parts of the housing 50, as fiirther iHustrated in FIGURES 16 
and 17. A pair of driving member mount frames 59, adapted for receiving and mounting the 
corresponding front cable-puffii^ member 54 and rear cable-pulling member 56, as hraieinafter 
described, are mounted between the corresponding pairs of mount frame braces 53 on o^Josite sides 
of the housing 50. Each driving meniber mount frame 59 is typicalfy characterized by a pair of 
eloi^ated, parallel mount bars 59a, which are typically welded to the corresponding pair of angled 
mount frame braces 53 on the corresponding side of the housing 50, and a typically circular mount 
flange 59b is mounted betwe«i each pair of parallel mount bars 59a. 

As fiuther illustrated in FIGURES 16 and 17, the aligned front cable-puUing member 54 and 
rear cable-pulling member 56 of the cable-pulling apparatus 1 are designed to receive and continually 
pullacableSthrough the cable-pulling aM)aratus 1 by altmiatefy and repeatedly grq)ping, pulling and 
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releasing the cable 8, as hereinafter described. As iUustrated in FIGURES 20-24, the double-action 
hydraulic fiont cable-pulling meniber 54 and rear cable-pulling men*er 56 are each typically 
characterized by an elongated hydraulic cylinder 60, having an interior fluid chambCT 61 (FIGURES 
21 and 22), each end of which is sealed by an end plate 62, typically threaded into the corre^nding 
end of the hydraulic cylinder 60. As fiirther illustrated in FIGURE 20, a fiont hydraulic fluid port 63 
and a rear l^draulic fluid port 63a are provided in fluid communication with the fluid chamber 61 of 
each hydraulic cylinder 60, adjacent to respective ends thereof for attachment to a conventional 
hydraulic pump system (not iUustrated) and fecilitating selective flow of hydraulic fluid (not 
illustrated) into and out of the fluki chamber 61 through the front hydraulic fluid port 63 or rear 
hydraulic fluid port 63a, as hereinafter described- A first pipe segment 72a of an elongated cable p^ 
72 is positioned in a central plate opening (not illustrated) provided in one of the end plates 62, and 
is sealed against the end plate 62, typicalfy by means ofmuMpko-rings 64. The first i^segnjent 
72a is typically joined to a second pipe segment 72b of the cable pqje 72 in the fluid chamber 61 of 
tte hydraulic <gf linder 60 at a i*iton 65 . The second pipe segment 72b is slidabfy mounted in a central 
plate opening (not illustrated) provided in the second end plate 62, and is sealed therein, typically by 
means of additional o-rings 64. A disc-shaped piston 65 is slidably disposed in the fluid chambw 61 
of each l^rdraulic cylinder 60, is seated on the cable pipe 72, typicalfy at the junction of the first pipe 
segment 72a with the second pipe segment 72b and is sealed against the (^lindrical interior sur&ce 
of the hydraulK cylinder 60, typically by means of a piston o-ring 66, Accordii^fy, pressurized flow 
of hydraulic fluid from a hydrauUc pun^ system (not illustrated), through a selected one of the front 
hydraulic fluid port 63 and rear hydraulic fluid port 63a and into the fluid chamber 61 of the 
respective hydraulic (^flinders 60 fecilitates application of fluid pressure to either fece of the piston 
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65, thereby causing the piston 65 and cable pipe 72 to traverse the fluid chamber 61 in a selected 
direction as the cable pipe 72 is slidably extended through the reig)ective end plates 62. 

A pair of cylinder mouirt flanges 67 is mounted on each hydraulic cylinder 60 in substantially 
diametricalfy-spaced relationship with respect to each other, and each is provided with mult^le bolt 
openings 68. As further iUustrated in nOURES 16 and 17, the front cable-pulling member 54 and 
rear caHe-pulling member 56 are each mounted on the corresponding aligned driving member mount 
fiame 59 in the housing 50 by seating the front cabte-puUing member 54 and the rear cable-pullii^ 
56 on the respective driving member mount frames 59, with the respective cylinder mount flanges 67 
resting on corresponding mount bar flanges (not iBustrated) provided on the mount bars 59a, Mount 
bolts 69 (FIGURE 17) are extended througji the respective bolt openings 68 of tiie cylinder mount 
flanges 67 and threaded into respective bolt openings (not illustrated) provided in the mount bar 
fenges, to secure tiK fi»nt cable-pulling member 54 and rear cable-pulling memiber 56 on flie 
respective driving member mount frames 59 in substantially aligned rektionsh^ with respect to each 
other in the housing 50, as particularly iflustrated in FIGURES 16 and 17. 

As fiirther iliustrated in FIGURE 20, a cable-gripping element or spring-operated wedge 2, 
is typically fitted on the cable 8 and on the second p^ s^ment 72b of the cable pipe 72 and each 
^ring-operated wedge 2 is characterized by the cable-gripping elements heretofore described with 
respect to FIGURES 7-13 of the drawings. 

Referring now to FIGURES 9 and 16-24 of the drawit^s, in operation of the second preferred 
embodiment of the cable-pulling apparatus 1, in a typical ^plication, the pull cable 8 is imtiaSy 
extended through Ihe cable pipe 72 and the attached sprii^-operated we^es 2 of the respective 
aligned and frame-mounted front cable-pulling number 54 and rear cable-pulling member 56, as 
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illustrated in FIGURES 16 and 17, with the puU cable 8 extending through the opposite cable 
openings 50c in the housing 50 (FIGURES 16 and 17). The pipe coupling 4 (FIGURES 21 and 22) 
is initially partially threaded on the adaptor body 10 of the spring-operated wedge 2 of each 
corresponding front cable-pulling member 54 and rear cable-pulling member 56, to slightly congress 
the coil spring 24 between the cover plate 3 of the coupling 4 and the wec^e segments 16a of 
each wedge 16 (FIGURE 9). This action causes the corresponding wedge segments 16a to pivot 
inwardly on the retainer bars 28 and thus, the wedge teeth 18a to lightly engage the cable 8, as the 
coil spring 24 partial^ forces and congresses each wedge 16 into the narrowing t^>ered bore (not 
illustrated) of the corresponding adaptor body 10. Pressurized hydraulic fluid (not illustrated) is then 
introduced into the fluid chamber 61 of the hydraulic <ylinder 60 of the rear caUe-pullii^ manber 56, 
through the front hydraulic fluid port 63 (FIGURE 20) thereof. The hydraulic fluid applies pressure 
to the piston 65 to fecilitate rearward di^l»:ement of the piston 65 in the fluid chamber 61, as 
indicated by the arrow in FIGURE 21 and thus, rearward extension of the cable pipe 72 from the 
hydraulk cylinder 60 of the rear cable-puUing member 56 and rearward movement of the ^[nring- 
operated wedge 2 of the rear cable-pulling mender 56, as further indicated by the arrow 98 in 
FIGURE 23. Simuhaneousfy, fiction between the wedge teeth 18a of the wedge segments 16a and 
the initially stationary pull cable 8 causes the wedge 16 to initialfy remain stationary with the pull 
cable 8 inside the moving sprite-operated wedge 2 and slide into the increasing^ narrow portion of 
the tapered bore of the spring-operated wedge 2, assisted by the conqxressed coil spring 24. 
Consequently, the wedge segments 16a of the wedge 16 tend to con5>re^ in the spring-operated 
wedge 2 and pivot inwardly on a» retaiiwr bars 28, and the wedge teeth 1 8a thus tightly engage the 
pull cable 8, as illustrated in FIGURE 23. Continued rearward extension of the cable pipe 72 from 
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the hydraulic cylinder 60 and thus rearward movement of the spring-operated wedge 2 as further 
indicated by the arrow 98 in FIGURE 23, causes the qmng-operated wedge 2 of the rear cable- 
pulling member 56, tightfy grqjping the pull cable 8 at the wedge teeth 18a, to pull the pull cable 8 
rearwardly through the housing 50 of the cable-pulling device 2, as indicated by the arrow 97 in 
FIGURE 23 and as fiirther illustrated in FIGURE 1 8. After the M throw or ejctension of the cable 
pipe 72 (FIGURE 24) from the hydraulic cylinder 60 of the rear cable-pulling member 56 has been 
reached, like ejctension of the corresponding cable pipe 72 from the hydraulic cylinder 60 of the front 
cable-puDing member 54 is begun by introducing pressurized hydraulic fluid into the front hydraulic 
fluid port 63 (FIGURE 20) of flie front cable-puffing member 54, This action fecilitates rearward 
extension of the cable pipe 72 fromflie hydraulic cylinder 60 and thus, gr^iping and pulling of the pull 
cable 8 by operation of the spring-operated wedge 2 of the front cable-puffing member 54, also as 
ilhisttated in FIGURES 23 and in FIGURE 19, in the same manner as heretofore described with 
respect to the rear cable-pulling member 56 withregard to FIGURE 23. Simultaneous^, pressurized 
hydraulic fluid is introduced into the fluid chamber 61 of the hydraulic cylinder 60 of the rear cable- 
pulling member 56, through the rear hydraulic fluid port 63a, and the hydraulic fluid pushes the piston 
65 rearwardly in the fluid chamber 61 in the direction indicated by the arrow in FIGURE 22. 
Consequentfy, the cable pipe 72 and attached spring-operated wedge 2 of the rear cable-puffing 
member 56 are drawn forwardly as indicated by the arrow 100 in WGURE 24, while flie pull cable 
8 is pulled rearwardly through the rear cable^nilling member 56 as indicated by the arrow 99 
(FIGURE 24), by simultaneous operation of the front cable-pulling 54, as heretofore described. This 
forward motion of the spring-operated wedge 2 of the rear c£d>le-pulling member 56, indicated by the 
arrow 100 in FIGURE 24, causes the fiiction between the wedge teeth 18a of the wedge segments 
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16a of the initially stationary wedge 16 and the pull cable 8, moving in the rearward direction as 
indicated by the arrow 99 (FIGURE 24), to draw the wedge 16 into tbs wider portion of the tapered 
bore of the spring-loaded wedge 2, as forther illustrated in FIGURE 24. Consequently, the wedge 
16 slightly expands in the tapered bore of the spring-operated wedge 2 as the wedge segments 16a 
pivot on the retainer bars 28. The wedge teeth 18a thus onfy lightfy engage the pull cable 8, and 
enable substantiaify unhindered sliding of the spring-loaded wedge 2 of the rear cable-puUing member 
56 to the original gr^ position on the pull cable 8, as fiirther ilhistrated in FIGURE 23. After the 
spring-loaded wedge 2 of the rear cdsle-pulling 56 again replies the grip position illustrated in 
HGURE 23 and in FIGURE 19, the cable pipe 72 is again extended rearwardly from the hydraulic 
cylinder 60 of the rear cable-pulling member 56 to fecilitate gripping and continued rearward 
extension of the pull cabk 8 through the housing 50 of the cable-pulling apparatus 1, as tlw spring- 
qperated wedge 2 of tte front cabte-puflir^ member 54, now di£|)osed in the rekase configuration, 
again slides to the original grip position on the pull cable 8, as illustrated in FIGURE 23. In the 
foregoing msmet, the front cable-puUing member 54 and rear cable-pulling member 56 altematefy 
and repeated^ grip, puU and release the pull cable 8 and while in the cable-release configuration, 
return to the original cable-gripping position to &ci]itate continuous altmiatepullingof the pull cable 
8 through the housing 3 of the cable-pulling ^jparatus 1. 

Referring again to FIGURES 1, 16-24 of the drawings, in typical ^plication of the second 
embodiment of the cable-pulling apparatus 1 of this invention the apparatus is initially typically 
focated in a manhole or excavation (not illustrated) at one open end of a damaged or leaking 
underground gas, water, sewer or other utility pipe 83 (illustrated in phantom in FIGURE 1) to be 
replaced. The pull cable 8 is extended through the pqw 83 to be replaced, md one end of tte pull 
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cable 8 is fiirther extended through the front cable-pulling member 54 and the rear cable-pulling 
member 56 of the cable-pulling apparatus 1 , wi&the puUcaWe 8 extending through the cable opening 
50c at the front end of the housing 50, as illustrated in FIGURES 16 and 17 and as heretofore 
described. The pipe bursting head 43 is prepared as kerned necessaiy and under circumstances in 
which pipe valves, concrete encasement, timbers or other obstructions are likely to be encountered 
by the bursting head 43 in the p^ 83, a pneumatic hammer 86 is mounted on the bursting head 
43. The pull cable 8 is next connected to the nose c^ 51 of the pipe bursting head 43 and tlw 
replacement pqw 80 (illustrated in FIGURE 1) is typically removably screwed or bolted to the 
expander 44 of the bursting head 43, as heretofore described with respect to FIGURE 1 . The pull 
cable 8 is then fiirther extended through the respective in-line cable-pulling and gnpping members 
as heretofore described, until the pull cable 8 draws the nose 45 of the bursting head 43 into the pipe 
83, and the p^)e-cutting blades 47 engage fbe end of Ae pipe 83. The front cable-pulling member 54 
and rear cable-pulling member 56 are tten fiirther operated in alternate pulling and release feshion 
as her^ofore described, to condmially draw the pull cable 8 rearwardty through the housing 50. 
Accordingly, this rearward motion of the pull cable 8 feces the blades 47 of the bursting head 43 
forwardly against the pqw 83 to be replaced. As the blades 47 cut the pipe 83, the expander 44 of 
the bursting head 43 is pulled through the weakened, cut portion of the p^ 83 , thus bursting the pipe 
83 as the bursting head 43 is pulled progressively along tte pipe 83. Simultaneously, the r^lacement 
pipe 80 is drawn into place behind the pipe bursting head 43, as illustrated in FIGURE 1, until the 
bursting head 43 reaches the opposite end of the pipe 83 at the pulling device 2 and the entire lei^ 
of the pipe 83 has been burst and the repla>ement pipe 80 fiilly drawn into place. Under 
circumstances in which the nose 45 of the bursting head 43 encounters significant obstructions in the 
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pqje 83, the hammer 86 can be operated according to conventional procedures to repeatedly strike 
the expander 44 and in rapid succession drive the bursting head 43 ag3inst the Theconstant 
pulling action of the front cable-pulling member 54 and the rear cable-pulling member 56 in sequence 
on the pun cable 8, combined with the intermittent pushing action of Ae hammer 86 on the expander 
44 causes the bursting head 43 to progressively cut and burst the pipe 83 and cut through 
obstructioiis in the p^ 83 as the bursting head 43 migrates along the pipe 83 and draws the 
replacement p^e 80 into position. Finalfy, the bursting head 43 is removed from the replacement pipe 
80 by unthreading from the espander 44 and the replacement p^ 80 is connected to the utility piping 
system (not ilhistrated) of which the rqilacement pipe 80 is a part. 

It will be appreciated by those Called in the art that the cable-pulling apparatus and method 
of this invention is versatile and easy to use and can be applied to a cable 8 of substantially any 
desired size, although a typical size for the caWe 8 is typicalfy about one and one-eighth inch to about 
three inches in diameter, but may be typically any desired diameter for the pxirpose. Furthermore, 
while tite cable 8 can be normally used to provide a pilot hole or opening through the terrain 40 
beneath the barrier such as a road 41 for extension of a large pipe through the pibt bore, it can be 
used in pi|>e bursting operation, as described above. Once the diameter of the cable 8 is chosen to 
handle a spedfic work toad, a correspondii^, proportionalfy-des^ned sprite-operated wedge 2 is 
selected, which has a bore dimeter ^ghtfy larger than tte diameter of the cable 8 and a length of grip 
sufficient to intermittently ei^age the cable 8 without substantially damping the cable 8. For 
example, it Im been found that a spring-operated wedge 2 having a loigth of 7 3/4 indira can be used 
to pull a cable 8 having a diameter of 1 1/4 inches without damaging the cable 8. However, it was 
found that a spring-loaded wedge 2 of three iiwh length severely damaged a cable 8 of 1 1/4 inch 
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diameter. Moreover, wMethecable-puHing apparatus mustratedinFIGURES 16-24 of the drawings 
has been described in terms of a pair of in-line cable pulling and grq^ping devices, it will be 
^preciated that a single cable pulling and gngping device can be provided in the housing 50 or in a 
similar mount, for application in the same manner as heretofore described with respect to tte 
apparatus set forth in HGURES 1-15. For example, either of the front cable-pulling member 54 or 
the rear cable-pulling member 56 can be mounted in the housing 50 as described above and used in 
connection with the cable 8 as wound on the drum or reel 42, having a winch 46. The cable-puBing 
and grqjping ^>paratus can then be operated as heretofore described to pull a load, using the winch 
46 to tension the cable 8 as it is pulled from the reel 42. 

White the preferred embodiments of the inventfen have been described above, it will be 
recognized and understood that various modifications may be made in the invention and the appended 
ckasm are intoided to cover all such modifications which may M within the spirit and scope of the 
invention. 

Havii^ described n^ inventfon with ibe particularity set forth ^ve, v**at is claimed is: 
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